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CLAIMS 



[Claim(s)] 

[Claim 1] The CATV pin centerjarge which carries out intensity modulation of the laser beam, and sends it 
out at least with the n channel multiple signal which carried out the multiple-value digital modulation of the 
n compression digital video signals, respectively, and carried out frequency multiplex. While establishing k 
means which carry out frequency conversion of the channel (channel block) which predetermined m (m<n) 
individual adjoined collectively The hub in which two or more means to send out the channel block 
containing one channel wished from member's house to member s house were formed, A means to send out 
the information which specifies said channel block to which the channel of choice belongs to said hub. The 
CATV transmission system characterized by having member's house in which a means to compute and 
tune in the channel number of a m piece channel to the received channel of choice of said channel block 
was formed. 

[Claim 2] The CATV transmission system according to claim 1 characterized by making the content of a 
program of m channels in a channel block which adjoined into the same genre. 

[Claim 3] The CATV transmission system according to claim 1 or 2 characterized by using a QAM method 
for the multiple-value digital modulation of a compression digital video signal, and setting the occupancy 
band per channel to less than 6MHz. 

[Claim 4] Claims 1 and 2 characterized by carrying out direct intensity modulation of the semiconductor 
laser, and sending it out with an n channel multiple signal, or a CATV transmission system given in three. 
[Claim 5] Claims 1 and 2 characterized by carrying out intensity modulation of the laser beam, and sending 
it out with an n channel multiple signal using an external optical modulator, or a CATV transmission system 
given in three. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the CATV transmission system which can carry out the 

service of the compression digital video signal of hundreds of or more channels. 

[0002] 

[Description of the Prior Art] In the urban CATV of current our country, the image service of 30 or more 
channels is performed, and transmission equipment which can transmit 80 channels with one optical fiber is 
also put in practical use. Many channels and a high-definition image trend towards service economy are 
called for increasingly, and by current, the next-generation CATV system which can do the multi-tea 
NERUSA-screw of about 500 channels with a compression digital video signal is being various-kinds- 
proposed, and is being put in practical use from now on also. 

[0003] The method which carried out the multiple-value digital modulation of the compression digital video 
signal first in the CATV pin center,large in these systems and which carries out [ a method ] after 
frequency multiplex and is transmitted with an optical fiber is common. If a 16QAM method is used as a 
multiple-value digital modulation method, transmission of 20 Mb/s extent is possible in a 6MHz [ per 
channel ] band, frequency multiplex [ of these QAM signal ] is carried out, and if direct intensity modulation 
of the semiconductor laser is carried out, transmission of about 1000 channels will be attained. The 
comprehensive band at this time also amounts to 6GHz. 

[0004] In order to transmit such a signal of a super-broadband, the method which transmits using optical 
FIBA - from a CATV pin center,large to member's house, or prepares a hub between a pin center,large and 
member s house, tunes in in a hub according to the information on the channel of choice from a subscriber, 
and transmits only the channel can be considered. In the case of the former, immense capitalization is 
required from the need of the tuner of a super-broadband being needed for each member's house, and still 
more newly laying an optical fiber to member's house. In the case of the latter, since the band of the 
transmission line from a hub to member's house may be narrow, it has the advantage that a coaxial cable 
can be used. 
[0005] 

[Problem(s) to be Solved by the Invention] However, the thing of a super-broadband is needed and, 
moreover, the tuner for tuning in in a hub must be equipped only with the number of subscribers. 
Therefore, the big hub installation tooth space was needed, and there was a fault that immense expense 
started reservation of a ground etc. 

[0006] By sharing a channel selection means with a hub and a member's house tuner, and establishing it in 
view of the technical problem of this conventional transmission system, this invention attains 
miniaturization of a hub, and cheap-ization of a subscriber terminal, and aims at offering the transmission 
system excellent in the profitability which makes possible the image service of the many channels which 
are not in the former. [0007] 

[Means for Solving the Problem] This invention establishes the means which carries out a m piece channel 
package out of the many channel signaling by which frequency multiplex was carried out and which carries 
out frequency conversion in a hub in order to solve the above-mentioned technical problem, a means to 
send out to a hub the information which specifies the channel block to which the channel of choice belongs 
in member s house, and a means to compute the channel number of a m piece channel to the received 
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channel of choice. 
[0008] 

[Function] In this invention, in a hub, package frequency conversion of the block of relevance is carried out 
using the block information from a subscriber, and it transmits to member s house. In member's house, the 
channel number of a m piece channel to the received channel of choice can be computed, and it can tune 
in, view and listen with the tuner formed in member's house. 

[0009] Thus, in a hub, by carrying out package frequency conversion per channel block, if there are n/m 
frequency-conversion means, it can respond to a channel selection demand of all subscribers. 
[0010] 

[Example] Hereafter, the example of this invention is explained with reference to a drawing. 
[001 1] Draw ing 1 is the block diagram showing the configuration of one example of this invention. In 
drawin g 1 . in 1, the frequency multiplex section (FDM) and 3 are the optical transmitting sections (E/O), 
and n 1 6QAM modulator groups and 2 constitute the CATV pin center,large. Moreover, 4 is an optical fiber 
and has connected the subscription employee's house with the CATV pin center,large. Furthermore, the 
frequency conversion section which an optical receive section (0/E) and 6 become from block converter 
1-k (k=n/m) in 5, the transmitting section which the allotting switch section and 8 become from transmitter 
1-i in 7, and 9 are channeHselect-signal receive sections, and constitute the hub. Moreover, as for a 
receive section and 1 1, a channel selection keyboard and 14 are the channel-select-signal sending-out 
sections, and the channel selection section and 12 constitute [ 10 / a 16QAM demodulator and 13 ] the 
subscription employee's house. 

[0012] The transmission system of this example carries out 16QAM of the compression digital video signal 
from a CATV pin centerjarge, it carries out 960-channel frequency multiplex, is transmitted to two or more 
hubs with an optical fiber, from a hub. uses a coaxial cable etc. for applicable member s house, and 
transmits about 80 containing one channel which the subscriber chose to it. In such a configuration, the 
detailed actuation is explained below. 

[0013] In the CATV pin center,large, quadrature modulation of the n compression digital video signals is 
carried out by the 16QAM modulator group 1, respectively, and it outputs to the frequency multiplex 
section 2. In the frequency multiplex section 2, frequency multiplex [ of the 960 signals by which 
quadrature modulation was carried out ] is carried out in a 6MH2 [ per channel ] band, and they are sent 
out to the optical transmitting section 3, are changed into a lightwave signal and sent out to each hub 
through an optical fiber 4. 

[0014] In a hub, after changing into an electrical signal in the optical receive section 5, it distributes to the 
12 block converters 1-12. 

[0015] 80 channels will be contained in each channel block when 960 channels transmitted are divided into 
12 channel blocks. Each block converters 1-12 carry out frequency conversion of the predetermined 
channel block to the band of the tuner 1 1 currently installed in member s house. And the signal by which 
frequency conversion was carried out is sent to the allotting switch section 7. With the control signal from 
the channel-select-signal receive section 9, the allotting switch section 7 connects the output from the 
block converters 1-12 to the transmitter 1 - i which transmit to applicable member's house of the 
transmitting section 8. 

[0016] In the receive section 10 established in member's house, the channel of choice tunes in in the 
channel selection section 1 1 with the selection signal from the channel selection keyboard 13, it gets over 
in the 16QAM demodulator 12, and the received m channel multiple signal is decoded in the compression 
digital decryption section, and is sent out to Monitor TV. In a channel selection, a subscriber inputs the 
channel number of hope with the channel selection keyboard 1 3 first. Within the channel selection keyboard 
13, from a channel number, the number of the channel block to which the channel belongs is collated, and 
the applicable number information on a channel block is sent out to the channel-select-signal sending-out 
section 1 4. It computes equivalent to what position in a channel block the channel of choice is 
simultaneously, and the channel selection signal is sent out to the channel selection section 1 1 . Said 
channel block number information is sent out to the channel-select-signal receive section 9 of a hub from 
the channel-select-signal sending-out section 14. The telephone line etc, is used for this transmission. 
[0017] It is realizable to compute the location of the channel of choice within said channel block with an 
easy algorithm. For example, if the 1 65th channel is tuned in and division of 1 65 is carried out by 80, it 
turns out that an applicable channel is located in the 5th of the 3rd channel block. 
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[0018] Thus, in this example, by the approach of dividing into a channel block and carrying out package 
frequency multiplex in a hub, it miniaturizes and-izing of the facility in a hub can be carried out [ cheap ]. If 
the content of the program which belongs in the still more nearly same channel block is made into the 
same genre and the channel selection in an applicable channel block will be performed in member s house, 
it becomes possible to decrease the count of a communication link to a hub, structure of the channel 
selection keyboard 13 can also be made still simpler, and cheapHzation can be attained. Moreover, since a 
subscriber has received only the favorite genre even if he does not tune in from hundreds of channels, 
convenience — a channel selection becomes easy — becomes high. 

[0019] It can realize much more economically from the ability of the device used in a present broadcast 
wave and CATV, or components to be used by setting the occupancy band per channel to less than 6MHz, 
using a 16QAM method as a multiple-value digital modulation method of a compression digital video signal. 
[0020] In addition, although this example explained the example which carries out direct intensity 
modulation of the semiconductor laser, and sends it out with a multiple signal, it cannot be overemphasized 
that the operation effectiveness with the same said of carrying out intensity modulation of the laser beam, 
and sending it out with a multiple signal using an external optical modulator is acquired. If an external 
optical modulator is used, even if it combines 1 .5um band optical fiber amplifier and the 1 .3um zero 
distribution single mode fiber laid from the former, it will be hard to receive lightwave signal degradation by 
wavelength dispersion. For this reason, there is an advantage of being able to design flexibly the 
transmission network which can many branch the lightwave signal from a CATV pin centerjarge — that a 
transmission distance can be developed and optical junction can be performed — by introducing an optical 
fiber amplifier. 

[0021] Moreover, in this example, although transmission of only a compression digital video signal was 
explained, it is also possible to transmit analog video signals, such as a broadcast wave, simultaneously. For 
example, FM analog video signal of AM of terrestrial broadcasting or a satellite broadcast wave is assigned 
to a specific channel block, it considers as the basic service channel to an ordinary subscriber, the channel 
selection keyboard 13 is formed in member's house which wishes for a digital video signal, a tariff is 
collected, and it can make it possible to receive the digital video signal of hope. 
[0022] 

[Effect of the Invention] Since the number of converters can be substantially reduced since what is 
necessary is just to carry out a block convert, and multi-use parts can moreover be used for a numerous 
subscriber terminal, according to this invention, miniaturization of a hub and cheap-ization of a terminal can 
be attained in a hub, so that clearly from the place described above. 

[0023] Moreover, between a hub and member's house, since the existing transmission line is utilizable, 
plant-and-equipment investment of the whole system can be reduced, and it has the practical 
effectiveness excellent in profitability — the image service of the many channels which moreover are not 
in the former can be offered. 
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TECHNICAL FIELD 



[Industrial Application] This invention relates to the CATV transmission system which can carry out the 
service of the compression digital video signal of hundreds of or more channels. 
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PRIOR ART 



[Description of the Prior Art] In the urban CATV of current our country, the image service of 30 or more 
channels is performed, and transmission equipment which can transmit 80 channels with one optical fiber is 
also put in practical use. Many channels and a high-definition image trend towards service economy are 
called for increasingly, and by current, the next-generation CATV system which can do the multi-tea 
NERUSA-screw of about 500 channels with a compression digital video signal is being various-kinds- 
proposed, and is being put in practical use from now on also. 

[0003] The method which carried out the multiple-value digital modulation of the compression digital video 
signal first in the CATV pin center,large in these systems and which carries out [ a method ] after 
frequency multiplex and is transmitted with an optical fiber is common. If a 1 6QAM method is used as a 
multiple-value digital modulation method, transmission of 20 Mb/s extent is possible in a 6MHz [ per 
channel ] band, frequency multiplex [ of these QAM signal ] is carried out, and if direct intensity modulation 
of the semiconductor laser is carried out, transmission of about 1000 channels will be attained. The 
comprehensive band at this time also amounts to 6GHz. 

[0004] In order to transmit such a signal of a super-broadband, the method which transmits using optical 
FIBA - from a CATV pin center,large to member s house, or prepares a hub between a pin center,large and 
member's house, tunes in in a hub according to the information on the channel of choice from a subscriber, 
and transmits only the channel can be considered. In the case of the former, immense capitalization is 
required from the need of the tuner of a super-broadband being needed for each member s house, and still 
more newly laying an optical fiber to member s house. In the case of the latter, since the band of the 
transmission line from a hub to member s house may be narrow, it has the advantage that a coaxial cable 
can be used. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] Since the number of converters can be substantially reduced since what is 
necessary is just to carry out a block convert, and multi-use parts can moreover be used for a numerous 
subscriber terminal, according to this invention, miniaturization of a hub and cheap~ization of a terminal can 
be attained in a hub, so that clearly from the place described above. 

[0023] Moreover, between a hub and member's house, since the existing transmission line is utilizable, 
plant-and-equipment investment of the whole system can be reduced, and it has the practical 
effectiveness excellent in profitability — the image service of the many channels which moreover are not 
in the former can be offered. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, the thing of a super-broadband is needed and. 
moreover, the tuner for tuning in in a hub must be equipped only with the number of subscribers. 
Therefore, the big hub installation tooth space was needed, and there was a fault that immense expense 
started reservation of a ground etc. 

[0006] By sharing a channel selection means with a hub and a member s house tuner, and establishing it in 
view of the technical problem of this conventional transmission system, this invention attains 
miniaturization of a hub. and cheapHzation of a subscriber terminal, and aims at offering the transmission 
system excellent in the profitability which makes possible the image service of the many channels which 
are not in the former. 
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MEANS 



[Means for Solving the Problem] This invention establishes the means which carries out a m piece channel 
package out of the many channel signaling by which frequency multiplex was carried out and which carries 
out frequency conversion in a hub in order to solve the above-mentioned technical problem, a means to 
send out to a hub the information which specifies the channel block to which the channel of choice belongs 
in member s house, and a means to compute the channel number of a m piece channel to the received 
channel of choice. 
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OPERATION 



[Function] In this invention, in a hub, package frequency conversion of the block of relevance is carried out 
using the block information from a subscriber, and it transmits to member s house. In member's house, the 
channel number of a m piece channel to the received channel of choice can be computed, and it can tune 
in. view and listen with the tuner formed in member's house. 

[0009] Thus, in a hub, by carrying out package frequency conversion per channel block, if there are n/m 
frequency-conversion means, it can respond to a channel selection demand of all subscribers. 
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EXAMPLE 



[Example] Hereafter, the example of this invention is explained with reference to a drawing. 
[001 1] Drawing 1 is the block diagram showing the configuration of one example of this invention. In 
dr awing 1 , in 1, the frequency multiplex section (FDM) and 3 are the optical transmitting sections (E/O), 
and n 1 6QAM modulator groups and 2 constitute the CATV pin center,large. Moreover, 4 is an optical fiber 
and has connected the subscription employee's house with the CATV pin center,large. Furthermore, the 
frequency conversion section which an optical receive section (O/E) and 6 become from block converter 
1-k (k=n/m) in 5, the transmitting section which the allotting switch section and 8 become from transmitter 
H in 7, and 9 are channel-select-signal receive sections, and constitute the hub. Moreover, as for a 
receive section and 11, a channel selection keyboard and 14 are the channel-select-signal sending-out 
sections, and the channel selection section and 12 constitute [ 10 / a 16QAM demodulator and 13 ] the 
subscription employee's house. 

[0012] The transmission system of this example carries out 16QAM of the compression digital video signal 
from a CATV pin center.large, it carries out 960-channel frequency multiplex, is transmitted to two or more 
hubs with an optical fiber, from a hub, uses a coaxial cable etc. for applicable member s house, and 
transmits about 80 containing one channel which the subscriber chose to it. In such a configuration, the 
detailed actuation is explained below. 

[0013] In the CATV pin center,large, quadrature modulation of the n compression digital video signals is 
carried out by the 16QAM modulator group 1, respectively, and it outputs to the frequency multiplex 
section 2. In the frequency multiplex section 2, frequency multiplex [ of the 960 signals by which 
quadrature modulation was carried out ] is carried out in a 6MHz [ per channel ] band, and they are sent 
out to the optical transmitting section 3, are changed into a lightwave signal and sent out to each hub 
through an optical fiber 4. 

[0014] In a hub, after changing into an electrical signal in the optical receive section 5, it distributes to the 
12 block converters 1-12. 

[0015] 80 channels will be contained in each channel block when 960 channels transmitted are divided into 
12 channel blocks. Each block converters 1-12 carry out frequency conversion of the predetermined 
channel block to the band of the tuner 1 1 currently installed in member's house. And the signal by which 
frequency conversion was carried out is sent to the allotting switch section 7. With the control signal from 
the channel-select-signal receive section 9, the allotting switch section 7 connects the output from the 
block converters 1-12 to the transmitter 1 - i which transmit to applicable member's house of the 
transmitting section 8. 

[0016] In the receive section 10 established in member's house, the channel of choice tunes in in the 
channel selection section 1 1 with the selection signal from the channel selection keyboard 13, it gets over 
in the 16QAM demodulator 12, and the received m channel multiple signal is decoded in the compression 
digital decryption section, and is sent out to Monitor TV. In a channel selection, a subscriber inputs the 
channel number of hope with the channel selection keyboard 13 first. Within the channel selection keyboard 
13, from a channel number, the number of the channel block to which the channel belongs is collated, and 
the applicable number information on a channel block is sent out to the channel-select-signal sending-out 
section 14. It computes equivalent to what position in a channel block the channel of choice is 
simultaneously, and the channel selection signal is sent out to the channel selection section 1 1. Said 
channel block number information is sent out to the channel-select-signal receive section 9 of a hub from 
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■ the channel-select-signal sending-out section 14. The telephone line etc. is used for this transmission. 
[001 7] It is realizable to compute the location of the channel of choice within said channel block with an 
easy algorithnri. For example, if the 165th channel is tuned in and division of 165 is carried out by 80, it 
turns out that an applicable channel is located in the 5th of the 3rd channel block. 

[0018] Thus, in this example, by the approach of dividing into a channel block and carrying out package 
frequency multiplex in a hub, it miniaturizes and-izing of the facility in a hub can be carried out [ cheap ]. If 
the content of the program which belongs in the still more nearly same channel block is made into the 
same genre and the channel selection in an applicable channel block will be performed in member's house, 
it becomes possible to decrease the count of a communication link to a hub, structure of the channel 
selection keyboard 13 can also be made still simpler, and cheap-ization can be attained. Moreover, since a 
subscriber has received only the favorite genre even if he does not tune in from hundreds of channels, 
convenience — a channel selection becomes easy — becomes high. 

[0019] It can realize much more economically from the ability of the device used in a present broadcast 
wave and CATV, or components to be used by setting the occupancy band per channel to less than 6MHz, 
using a 16QAM method as a multiple-value digital modulation method of a compression digital video signal. 
[0020] In addition, although this example explained the example which carries out direct intensity 
modulation of the semiconductor laser, and sends it out with a multiple signal, it cannot be overemphasized 
that the operation effectiveness with the same said of carrying out intensity modulation of the laser beam, 
and sending it out with a multiple signal using an external optical modulator is acquired. If an external 
optical modulator is used, even if it combines 1.5um band optical fiber amplifier and the 1.3um zero 
distribution single mode fiber laid from the former, it will be hard to receive lightwave signal degradation by 
wavelength dispersion. For this reason, there is an advantage of being able to design flexibly the 
transmission network which can many branch the lightwave signal from a CATV pin center,large — that a 
transmission distance can be developed and optical junction can be performed — by introducing an optical 
fiber amplifier. 

[0021] Moreover, in this example, although transmission of only a compression digital video signal was 
explained, it is also possible to transmit analog video signals, such as a broadcast wave, simultaneously. For 
example, FM analog video signal of AM of terrestrial broadcasting or a satellite broadcast wave is assigned 
to a specific channel block, it considers as the basic service channel to an ordinary subscriber, the channel 
selection keyboard 13 is formed in member's house which wishes for a digital video signal, a tariff is 
collected, and it can make it possible to receive the digital video signal of hope. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the configuration of the CATV transmission system of the 1 st 
example of this invention. 
[Description of Notations] 

1 1 6Q AM Modulator Group 

2 Frequency Multiplex Section (FDM) 

3 Optical Transmitting Section (E/O) 

4 Optical Fiber 

5 Optical Receive Section (O/E) 

6 Frequency-Conversion Section 

7 Allotting Switch Section 

8 Transmitting Section 

9 ChanneHSelect-Signal Receive Section 

10 Receive Section 

11 Channel Selection Section 

1 2 1 6QAM Demodulator 

13 Channel Selection Keyboard 

14 Channel-Select-Signal Sending-Out Section 
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DRAWINGS 



[Drawing 1] 
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